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ABSTRACT 

Sockeye salmon escapements t o  C h i l  koo t  and Chi 1 k a t  Lakes i n  1988 were 81,375 and 
27,566 f i s h ,  r e s p e c t i v e l y .  The 1988 C h i l k o o t  Lake escapement was 96% o f  t h e  
1976-87 average and 116% o f  t h e  mid-range escapement goal  f o r  t h i s  system. The 
1988 Chi 1 k a t  Lake escapement was 43.7% o f  t h e  1967-87 average and o n l y  39% o f  t h e  
i t s  mid- range escapement goa l .  P r e l i m i n a r y  es t imates  o f  j u v e n i l e  sockeye r e a r i n g  
c a p a c i t y  f o r  C h i l k o o t  Lake based on l i m n o l o g i c a l  s t u d i e s  i n d i c a t e d  optimum 
escapements a re  41 thousand and C h i l k a t  Lake 154 thousand f i s h .  Spawner : rec ru i t  
i n f o r m a t i o n  f o r  C h i l k o o t  Lake i n d i c a t e d  good r e t u r n s  were produced f rom 
escapements o f  71 thousand and above; however, t h e  h i g h e s t  r e t u r n  pe r  spawner was 
produced by an escapement o f  35 thousand f i s h .  V a r i a b l e  r e t u r n s  were produced 
by C h i l k a t  Lake escapements i n  t h e  range o f  70 t o  85 thousand. Because these  
r e s u l t s  do n o t  suppor t  t h e  optimum escapements based on l i m n o l o g i c a l  s t ud ies ,  
f u r t h e r  i n v e s t i g a t i o n  i s  needed. Returns f rom brood yea r  escapements i n  t h e  
range suggested f o r  C h i l  k a t  Lake by t h e  1 imnology s t u d i e s  were n o t  computed by 
t h e  end o f  t h i s  s tudy  p e r i o d .  Escapements i n  1988 t o  Crescent,  Speel, Hugh 
Smith,  and Klawock Lakes and Naha and Ka r t a  R i ve r s  were below t h e  recorded  
average. The 1988 Salmon Bay escapement exceeded t h e  average o f  r e c o r d  by 4,022 
f i s h .  

KEY WORDS: Oncorhynchus, sockeye, C h i l k a t ,  Ch i l koo t ,  Crescent,  Speel, Hugh Smith, 
K l  awock, Naha, Ka r t a ,  escapement 



INTRODUCTION 

This repor t  represents  the  completion of a  two-year con t rac t  period f o r  sockeye 
salmon Oncorhynchus nerka escapement s tud ies  in  Southeast A1 aska. These s tud ies  
have been on going a t  Chilkat Lake s ince  1967 and Chilkoot Lake s ince  1976 
(Figure 1 ) .  The primary emphasis of these s tud ies  was d i rec ted  towards the  
Chil kat Lake and Chil koot Lake stocks which have generated sockeye salmon 
harvests  in the  Lynn Canal, D i s t r i c t  15, d r i f t  g i l l  net  f i she ry  ranging from 
18,338 (1975) t o  450,000 (1983) f i s h .  These stocks a re  unique because l i t t l e  
e f f o r t  i s  d i r ec ted  towards these stocks outs ide  of D i s t r i c t  15, and they a re  the  
primary contr ibutors  t o  t h i s  f i s h e r y ;  minimal cont r ibut ions  come from the  
mainstem Chi lkat ,  Lace, Berners and Gil key Rivers. The purpose of t h i s  study was 
t o  provide annual escapement es t imates  t o  determine i f  escapement goals  were 
being met, t o  assess  the  e f f e c t s  of the  various management decis ions  on the  
escapements t o  these  systems, t o  develop a  time s e r i e s  of run reconstruct ion 
s t a t i s t i c s ,  and t o  determine optimum sustained y i e l d .  Sockeye escapement goal s  
f i r s t  es tabl i shed f o r  these  lakes in 1976 were 80-100 thousand f o r  Chilkoot Lake 
and 60-70 thousand f o r  Chilkat Lake. Escapement goals f o r  these  systems were 
revised in 1981 t o  60-80 thousand f o r  Chilkoot Lake and 70-90 thousand fo r  
Chi 1  kat Lake. 

J o i n t  1  imnol ogical and f i s h e r i e s  inves t iga t ions  were conducted a t  Chi 1  koot and 
Chil kat Lakes by the  F R E D  and Commercial F isher ies  Divisions in 1987 and 1988 t o  
evaluate rear ing  condit ions f o r  juvenile  sockeye salmon and t o  evaluate and 
r e f i n e  escapement goals  f o r  these  two lake systems (Barto 1989). 

LYNN CANAL ESCAPEMENT ESTIMATION 

Escapement enumeration was conducted a t  picket  weirs located on the  o u t l e t s  of 
Chilkoot and Chilkat Lakes (Figure 1 ) .  Operation of these  weirs commenced 
annually near the  f i r s t  of June and continued through the  15th of October or  
un t i l  the  d a i l y  r a t e s  of escapement indicated t h a t  the  runs were nearing t h e i r  
end. 

Fish were passed through the  weir by removing two or  more p ickets  from the  weir 
a t  the  s i t e  of f i s h  concentrat ions.  Fish were counted as they passed through the  
opening. The d a i l y  t o t a l s  were recorded in conjunction with water l e v e l ,  water 
flow condi t ions ,  and water temperature. Scale samples and 1  ength measurements 
were co l l ec ted  a t  the  weir f o r  age analys is .  Approximately 3% o r  300 f i s h  per 
week were sampled. Scales were taken from the  preferred area of the  f i s h .  The 
preferred sca le  i s  defined as being found two rows above the  l a t e r a l  l i n e  along 
a  diagonal from the  pos te r io r  inser t ion  of the  dorsal f i n  t o  the  anal f i n  
( C l u t t e r  and Whitesel 1956). Scales were mounted on gummed cards possessing 40 
sequent ia l ly  marked spaces. Corresponding length and sex data  were recorded on 
mark-sense forms. Scale analys is  was performed by the  department's Salmon 
Management Group in Juneau and reported by McPherson (1989). 



Resu7 t s  and Discussion 

Since  t h e y  were e s t a b l i s h e d  i n  1976, escapement g o a l s  were met o r  exceeded 12 
y e a r s  a t  C h i l k o o t  Lake and 7 o f  t h e  12 y e a r s  a t  C h i l k a t  Lake. Annual sockeye 
salmon escapements t o  C h i l  k o o t  Lake ranged f r o m  35,450 (1978) t o  102,973 (1982) ; 
C h i l k a t  Lake sockeye salmon escapements ranged f r o m  22,343 (1967) t o  134,002 
(1983) f i s h  (Append ix  A. 1 ) .  The sockeye salmon escapement t o  Ch i  k a t  Lake i n  1987 
was 48,378 f i s h  and C h i l  k o o t  Lake r e c e i v e d  95,185 f i s h .  The 1988 sockeye salmon 
escapements t o  C h i l k a t  and C h i l k o o t  Lakes were 27,566 and 81,375, r e s p e c t i v e l y .  
I n -season  t i m i n g  o f  t h e  1988 escapements t o  C h i l k o o t  Lake c l o s e l y  f o l l o w e d  t h e  
1976-87 average ( F i g u r e  2), and t h e  season's t o t a l  was 96% o f  t h e  h i s t o r i c a l  
average.  The C h i l k a t  Lake sockeye escapement began t o  l a g  b e h i n d  t h e  1976-87 
average b y  J u l y  4 and c o n t i n u e d  i n  t h i s  manner t h r o u g h  t h e  season ( F i g u r e  3 ) .  

F i g u r e  4 p r e s e n t s  t h e  1988 C h i l k a t  Lake sockeye salmon escapement as a mov ing 3 -  
day average.  The C h i l  k a t  Lake escapement e x h i b i t e d  t h r e e  p e r i o d s  o f  peak 
a c t i v i t y :  t h e  f i r s t  between June 27 and J u l y  6, t h e  second between J u l y  18 and 
August  5, and t h e  t h i r d  f r o m  September 3 t h r o u g h  September 30. Appendix B.1 
p r e s e n t s  t h e  1988 C h i l k a t  Lake d a i l y  escapement as a p r o p o r t i o n  o f  t h e  season 's  
t o t a l .  The September p e r i o d  showed t h e  g r e a t e s t  amount o f  m i g r a t i o n  a c t i v i t y  and 
was c o n s i  s t e n t  w i t h  t h e  escapement t i m i n g  p r e v i o u s l y  observed.  O v e r a l l ,  t h e  1988 
escapement t o  C h i l k a t  Lake ranked as t h e  t h i r d  l o w e s t  o f  r e c o r d  (Appendix l . A )  
and r e p r e s e n t e d  43.7% o f  t h e  h i s t o r i c a l  average.  

The 1988 m i g r a t o r y  t i m i n g  f o r  C h i l k o o t  w e i r  ( F i g u r e  5; Appendix B.2) e x h i b i t e d  
i t s  f i r s t  peak i n  t h e  d a i l y  r a t e  o f  escapement between June 30 and J u l y  6 and 
accounted f o r  a p p r o x i m a t e l y  32% o f  t h e  season's t o t a l  escapement. The second 
peak i n  t h e  d a i l y  r a t e  o f  escapement l a s t e d  f r o m  August  18 t h r o u g h  August  25 and 
accounted f o r  a p p r o x i m a t e l y  14% o f  t h e  escapement. The t i m i n g  o f  t h e  1988 
Chi 1 k o o t  Lake escapement was more p r o t r a c t e d  w i t h  1 ess exaggera ted  peaks t h a n  
t h o s e  g e n e r a l l y  observed i n  t h e  p a s t .  

CHILKAT AND CHILKOOT LAKES ESCAPEMENT GOALS 

Methods and Procedures  

Spawner - rec ru i  t r e 1  a t  i onsh i  ps were used t o  e v a l u a t e  t h e  p r o d u c t i o n  f r o m  known 
brood y e a r  escapements. S tock  c o m p o s i t i o n  e s t i m a t e s  o f  t h e  Lynn Canal h a r v e s t  by 
McPherson ( i n  p r e s s )  combined w i t h  escapements de te rm ined  i n  my i n v e s t i g a t i o n s  
p r o v i d e d  an e s t i m a t e  o f  t h e  t o t a l  r e t u r n  f r o m  t h e  r e s p e c t i v e  b rood  y e a r  
escapements. These d a t a  p r o v i d e d  a means o f  e s t i m a t i n g  t h e  s p a w n e r - r e c r u i t  r a t i o s  
f o r  t h e  obse rved  b rood  y e a r  escapements. 

L i m n o l o g i c a l  s t u d i e s  conducted by t h e  FRED D i v i s i o n  p r o v i d e d  a means o f  
e s t i m a t i n g  t h e  r e a r i n g  c a p a c i t y  o f  C h i l  k o o t  and C h i l  k a t  Lakes (Bar too ,  i n  p r e s s ) .  
Data  c o l l e c t e d  were l a k e  s u r f a c e  area,  mean e u p h o t i c  zone depth ,  and e u p h o t i c  



zone volume i n  c u b i c  meters .  These da ta  l e d  t o  an es t ima te  of f r y  and smol t 
r e a r i n g  c a p a c i t i e s  f o r  each o f  these systems. P re l  im ina ry  a n a l y s i s  of these  da ta  
by Bar too  (in p r e s s )  has p rov i ded  an es t ima te  o f  t h e  a d u l t  escapement r e q u i r e d  
t o  genera te  such r e a r i n g  popu la t i ons .  

Results and Discussion 

Spawner - rec ru i t  r a t i o s  f o r  C h i l k o o t  and C h i l k a t  Lakes f o r  t h e  yea rs  o f  r eco rd  
show sockeye r e t u r n s  per  spawner t o  C h i l k o o t  Lake were g e n e r a l l y  h i g h e r  than 
r e t u r n s  t o  C h i l k a t  Lake (F igures  6, 7 ) .  Appendices A.2 and A.3 p resen t  t h e  t o t a l  
r e t u r n s  and spawner r e c r u i t  r a t i o s  f o r  known brood yea r  escapements t o  C h i l k o o t  
and C h i l  k a t  Lakes. Returns t o  C h i l k o o t  Lake ranged f rom 1.72 t o  6.27 f i s h  pe r  
spawner, and Chi 1  k a t  r e t u r n s  ranged f rom 1.38 t o  5.1 pe r  spawner. I n  bo th  cases 
t h e  h i g h e s t  r a t e  of r e t u r n  was r e a l i z e d  f rom t h e  l owes t  escapement. A l though 
l owe r  escapements r e s u l t e d  i n  t h e  h i g h e s t  r e t u r n s  p e r  spawner, t h e  h i g h e s t  t o t a l  
r e t u r n s  t o  C h i l k o o t  Lake were produced by brood yea r  escapements o f  95,948 (1979) 
and 102,973 (1982); t h e  h i g h e s t  t o t a l  r e t u r n  t o  C h i l  k a t  Lake, 293,171 f i s h ,  was 
produced by an escapement o f  80,588 f i s h  (Appendix A. 2 ) .  C h i l  koo t  Lake appeared 
t o  m a i n t a i n  a  h i g h e r  r e t u r n  pe r  spawner than  d i d  C h i l k a t  Lake. 

The r e s u l t s  o f  l i m n o l o g i c a l  s t u d i e s  a t  C h i l k a t  and C h i l k o o t  Lakes i n  1987 and 
1988 (Appendix Tab1 e  A.4) p rov i ded  an es t imated  s p r i n g  r e a r i n g  c a p a c i t y  f o r  these 
systems o f  18.83 m i l l i o n  f r y  f o r  C h i l k a t  and 5.01 m i l l i o n  f o r  C h i l k o o t .  I f  an 
egg t o  f r y  s u r v i v a l  o f  9% and an average f e c u n d i t y  o f  2,700 eggs i s  assumed, then 
an a d u l t  escapement o f  154,000 t o  C h i l k a t  Lake and 41,000 t o  C h i l k o o t  Lake ( 1 : l  
ma1 e: femal e)  would be necessary t o  produce r e a r i n g  popul a t i o n s  o f  t h e  s i z e  
suggested by t h e  1  imnology s t u d i e s .  The r e s u l t s  o f  t h i s  s tudy  i n d i c a t e  t h a t  
escapements r e a l  i z e d  a t  C h i l  koo t  Lake s i nce  1976, w i t h  t h e  excep t i on  o f  1978, may 
have exceeded t h e  l e v e l  t h i s  l a k e  has t h e  c a p a c i t y  t o  suppor t ,  and lower  
escapements may be i n  o r d e r .  However, even though t h e  h i ghes t  r e t u r n  pe r  spawner 
t o  C h i l  koo t  Lake was generated by an escapement o f  35,000 and t h e  l imno logy  
s t u d i e s  suggest escapement goa l s  o f  approx imate ly  41,000 f i s h ,  t h e  o v e r a l l  
r e t u r n s ,  except  f o r  those r e t u r n i n g  f rom t h e  1976 brood yea r  escapement, have 
been i n  excess o f  2:1, which i s  g e n e r a l l y  cons idered acceptab le .  

The l i m n o l o g i c a l  s t u d i e s  i n d i c a t e d  t h a t  C h i l k a t  Lake was capable  o f  suppo r t i ng  
t h e  f r y  f rom a  much l a r g e r  escapement than  i t  has been r e c e i v i n g .  The r e t u r n s  
t o  C h i l k a t  Lake f rom escapements below t h e  l e v e l  suggested by t h e  l imno logy  
s t u d i e s  have been l e s s  than  migh t  have been expected, which suggests t h e  
p o s s i b i l i t y  t h a t  C h i l k a t  Lake sockeye may be l i m i t e d  by a  v a r i a b l e  o t h e r  than 
r e a r i n g ;  i n  t h i s  case, spawning area was suspected o f  be ing  l i m i t e d .  



OTHER MONITORED SOCKEYE SYSTEMS 

Methods and Procedures 

Sockeye salmon escapements were mon i to red  a t  Crescent,  Speel, Salmon Bay, 
Klawock, and Hugh Smith Lakes and t h e  K a r t a  and Naha R i ve rs  ( F i g u r e  8 ) .  P i c k e t  
w e i r s  were l o c a t e d  on t h e  o u t l e t s  o f  each o f  these systems and f i s h  were counted 
as t hey  passed th rough  t h e  we i rs .  Sca le  samples and assoc ia ted  l e n g t h  and sex 
i n f o r m a t i o n  were c o l l e c t e d  f rom f i s h  pass ing  th rough  these w e i r s .  The samples 
were t u rned  over  t o  t h e  depar tment 's  Salmon Management Group f o r  ana l ys i s ,  and 
w i l l  be r e p o r t e d  sepa ra te l y .  

Sockeye salmon escapements t o  McDonald Lake were mon i to red  by f o o t  surveys o f  
Hatchery  Creek, t h e  main t r i b u t a r y .  These were l a t e r  expanded t o  r ep resen t  an 
es t imated  t o t a l  escapement. E a r l i e r  s t u d i e s  compared stream surveys o f  Hatchery  
Creek w i t h  w e i r  counts;  t h i s  produced an expansion f a c t o r  o f  1.39 t imes t h e  
stream survey number (M.H. Haddix, ADF&G, Ketch ikan,  personal  communication) 
which has been used s i nce  1985 t o  p r o v i d e  a means o f  e s t i m a t i n g  t h e  escapement 
t o  t h i s  system w i t h o u t  t h e  use o f  a w e i r .  

Resu7ts and Discussion 

Sockeye salmon escapements i n  1988 t o  a l l  o f  t h e  systems w i t h  coun t i ng  we i r s ,  
except  Salmon Bay, were below t h e  recorded averages f o r  t h e  r e s p e c t i v e  systems 
(Appendix A.5; Bergander 1989). Escapements ranged f rom 86% below average a t  
K a r t a  R i v e r  t o  41% below average a t  Klawock Lake. The 1988 Salmon Bay escapement 
o f  22,210 sockeye salmon exceeded i t s  p rev i ous  7-year  average. D a i l y  escapements 
and assoc ia ted  s t a t i s t i c s  a re  presented i n  Appendies B.3 th rough  B.8. 

The 1988 es t imated  sockeye salmon escapement t o  McDonald Lake was 70,335. 
P rev i  ous escapements have ranged f rom 16,587 (1982) t o  170,000 (1987) . 
Escapements o f  r e c o r d  t o  McDonald Lake a re  presented i n  Appendix A.6. 
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FIGURES 



Figure 1. Lynn Canal f i she ry  areas and supporting sockeye salmon 
spawning systems, Chilkoot and Chilkat Lakes. 
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F i g u r e  4. C h i l k a t  Lake sockeye salmon escapement expressed as a moving 
3-day average,  1988. 



Figure 5. Chilkoot Lake sockeye salmon escapement expressed as a moving 
3-day average, 1988. 



Figure 6 .  Returns per spawner f o r  Chi1 kat Lake sockeye salmon from 1976- 
82 brood years .  



Figure  7 .  Returns  p e r  spawner f o r  Chi lkoo t  Lake sockeye salmon from 
1976-83 brood y e a r s .  



1. Crescent Lake 
2. Speel Lake 
3. Salmon Bay 
4. Kana R i v a  Canada 
5. Naha River 
6. KlawOdl Lake 
7. Hugh Smith Laice 

Figure 8. Southeast Alaska sockeye salmon weir sites funded by 
U.S./Canada Salmon Interception Treaty Funds. 



APPENDICES 



Appendix A.1. Annual salmon escapements th rough  Chi 1 koo t  and Chi1 k a t  we i rs ,  
1967-1988. 

P e r i  od 
Year Sockeye Coho P ink  Chum T o t a l  Operated 

C h i l  k a t  

Chi 1 koo t  



Appendix A . 2 .  Returns  p e r  spawner t o  Chi lkoo t  Lake sockeye salmon by brood 
y e a r ,  1976-84. 

Brood 
Year 

Brood Year To ta l  Return 
Escapement Return/Spawner By Brood Year 

a/ Returns  incomple te :  5 - y e a r  (1 .3 )  f i s h  scheduled f o r  r e t u r n  i n  1990. 

Appendix A.3. Returns  p e r  spawner t o  C h i l k a t  Lake sockeye salmon by brood y e a r ,  
1976-84. 

Brood Brood Year 
Year Escapement 

Total  Return 
Return/Spawner By Brood Year 

a' Return incomple te ;  Age 6 ( 2 . 3 )  scheduled t o  r e t u r n  i n  1989. 
b' Return incomplete ;  Age 5 and 6 - y e a r  c l a s s e s  scheduled t o  r e t u r n  i n  1989 and 
1990. 



Appendix A.4. E s t i m a t e d  mean p r o d u c t i o n  c a p a c i t y  f o r  sockeye salmon f r y ,  smol t ,  
and a d u l t s  based on t h e  e u p h o t i c  volume model deve loped  by  
Koenings and B u r k e t t  (1987) and t h e  o v e r -  w i n t e r i n g  f r y  s u r v i v a l  
r a t e s  observed b y  K y l e  ( i n  p r e s s )  f o r  C h i l k a t  and C h i l k o o t  Lakes 
d u r i n g  1987 and 1988. 

Mean E s t i m a t e d  f r y  E s t i m a t e d  
E u p h o t i c  E u p h o t i c  P r o d u c t i o n  C a p a c i t y  Smol t Est imated 

S u r f a c e  zone zone P r o d u c t i  on Adul  t 
Area d e p t h  Volume m2 S p r i n g  Fa1 1 C a p a c i t y  l+nktim 

Lake (Km2) (m) ( m i l l i o n s )  ( m i l l i o n s )  ( m i l l i o n s )  ( m i l l i o n s )  C a p a c i t y  

C h i l k a t  9 .8  17.5  171.8 18.67 5.60 3 .95 428,750 

Chi1  k o o t  7 . 0  6 .5  45.5 5.01 1.50 1.05 113,750 

Appendix A.5.  Summary o f  sockeye salmon escapements t o  seven spawning systems 
i n  Sou theas t  A laska,  1982-1988, 

- - - - - - - - - - - - -  Spawning System - - - - - - - - - - - - - - 

Year K l  awoc k Hugh Smi th  K a r t a  Naha Salmon Bay Speel Crescent 

1982-87 
Average 5,771 



Appendix A.6. Sockeye salmon escapement counts a t  McDonald Lake by visual 
counts of f i sh  in the i n l e t  stream and weir on the ou t l e t  stream, 
1979-88. 

Year Escapement Type 

1979 30,900 Expanded Escapement Count 
1980 77,344 Expanded Escapement Count 
198 1 129,653 Weir 
1982 16,587 Weir 
1983 56,142 Weir 
1984 121,224 Weir 
1985 103,555 Expanded Escapement Count 
1986 98,134 Expanded Escapement Count 
1987 170,000 Expanded Escapement Count 
1988 70,335 Expanded Escapement Count 



Appendix B.1. Da i ly  sockeye salmon c o u n t s  and a s s o c i a t e d  s t a t i s t i c s  from t h e  
Chi1 k a t  Lake w e i r ,  1988. 

Da i ly  Cumul a t  i  ve 
Date Count Count 

June18 0 0 
June19 0 0 
June20 0 0 
June21 0 0 
June22 2 2 2 2 
June23 0 2 2 
June24 0 2 2 
June25 2 4 46 
June26 13 59 
June27 0 59 
June28 2 3 82 
June29 493 5 7 5 
June30 575 1 ,150 
J u l y  1 503 1 ,653  
J u l y  2 154 1 ,807 
J u l y  3 267 2,074 
J u l y  4 49 1 2 ,565 
J u l y  5 5 2,570 
J u l y  6 0 2,570 
J u l y  7 0 2,570 
J u l y  8 0 2,570 
J u l y  9 0 2,570 
Ju ly10  0 2,570 
J u l y 1  1 0 2,570 
Ju ly12  0 2,570 
J u l y 1 3  3 2,573 
Ju ly14  2 2,575 
Ju ly15  3 2 ,578 
Ju ly16  0 2 ,578 
July17 1 2,579 
J u l y 1 8  1 8  2 ,597 
Ju ly19  48 2 ,645 
Ju ly20  169 2,814 
Ju ly21  168 2,982 
Ju ly22  105 3 ,087 
J u l y 2 3  164 3 ,251 
Ju ly24  50 3 ,301 
J u l y 2 5  3 0 3 ,331  
Ju ly26  193 3 ,524 
July27 7 5 3 ,599  

- -Cont inued--  

Da i ly  
Propor t ion  
o f  To ta l  

0.0000 
0.0000 
0.0000 
0.0000 
0.0008 
0.0000 
0.0000 
0.0009 
0.0005 
0.0000 
0.0008 
0.0179 
0.0209 
0.0182 
0.0056 
0.0097 
0.0178 
0.0002 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0007 
0.0017 
0.0061 
0.0061 
0.0038 
0.0059 
0.0018 
0.001 1 
0.0070 
0.0027 

Cumul a t  i  ve 
P r o p o r t i o n  

o f  To ta l  

0.0000 
0.0000 
0.0000 
0.0000 
0.0008 
0.0008 
0.0008 
0.0017 
0.0021 
0.0021 
0.0030 
0.0200 
0.0417 
0.0600 
0.0656 
0.0752 
0.0930 
0.0932 
0.0932 
0.0932 
0.0932 
0.0932 
0.0932 
0.0932 
0.0932 
0.0933 
0.0934 
0.0935 
0.0935 
0.0936 
0.0942 
0.0960 
0.1021 
0.1082 
0.1120 
0.1179 
0.1197 
0 .1208 
0 .1278 
0.1306 



Appendix B.1. (page 2 o f  4.)  

Date 

J u l  y28 
J u l y 2 9  
J u l y 3 0  
J u l y 3 1  
Aug. 1 
Aug. 2 
Aug. 3 
Aug. 4 
Aug. 5 
Aug. 6 
Aug. 7 
Aug. 8 
Aug. 9 
Aug. 10 
Aug.11 
Aug. 12 
Aug. 13 
Aug. 14 
Aug. 15 
Aug. 16 
Aug. 17 
Aug . l 8  
Aug. 19 
Aug .20 
Aug .2 1 
Aug. 22 
Aug .23 
Aug .24 
Aug .25 
Aug .26 
Aug .27 
Aug .28 
Aug .29 
Aug .30 
Aug.31 
Sept. 1 
Sept. 2 

D a i l y  Cumul a t  i ve 
D a i l y  Cumul a t  i ve P r o p o r t i o n  P r o p o r t i o n  
Count Count 

153 3,752 
253 4,005 
88 1 4,886 
384 5,270 
623 5,893 

1,060 6,953 
5 8 7,011 
5 8 7,069 
90 7,159 
4 7 7,206 
2 9 7,235 
8 4 7,319 
28 7,347 
2 4 7,371 
11 7,382 
19 7,401 
2 7 7,428 

7 7,435 
28 7,463 
11 7,474 
8 7,482 

38 7,520 

o f -  T o t a l  

0.0056 
0.0092 
0.0320 
0.0139 
0.0226 
0.0385 
0.0021 
0.0021 
0.0033 
0.0017 
0.0011 
0.0030 
0.0010 
0.0009 
0.0004 
0.0007 
0.0010 
0.0003 
0.0010 
0.0004 
0.0003 
0.0014 

o f '  T o t a l  

0.1361 
0.1453 
0.1772 
0.1912 
0.2138 
0.2522 
0.2543 
0.2564 
0.2597 
0.2614 
0.2625 
0.2655 
0.2665 
0.2674 
0.2678 
0.2685 
0.2695 
0.2697 
0.2707 
0.2711 
0.2714 
0.2728 



Appendix B.1. (page 3 o f  4.) 

D a i l y  Cumul a t  i ve 
D a i l y  Cumul a t  i ve P r o p o r t i o n  P r o p o r t i o n  

Date Count Count o f  T o t a l  o f  T o t a l  

Sept .3 7 8,670 0.0003 0.3145 
Sept .4 8 0 8,750 0.0029 0.3174 
Sept .5 940 9,690 0.0341 0.3515 
Sept .6 467 10,157 0.0169 0.3685 
Sept .7 3,797 13,954 0.1377 0.5062 
Sept .8 162 14,116 0.0059 0.5121 
Sept .9 1,129 15,245 0.0410 0.5530 
Sept lO 1,459 16,704 0.0529 0.6060 
Sept 11 2 0 16,724 0,0007 0.6067 
S e p t l 2  11 16,735 0.0004 0.6071 
S e p t l 3  0 16,735 0.0000 0.6071 
S e p t l 4  9 16,744 0.0003 0.6074 
S e p t l 5  1,158 17,902 0.0420 0.6494 
S e p t l 6  808 18,710 0.0293 0.6787 
S e p t l 7  177 18,887 0.0064 0.6852 
S e p t l 8  9 1 18,978 0.0033 0.6885 
S e p t l 9  218 19,196 0.0079 0.6964 
Sept 20 732 19,928 0.0266 0.7229 
Sept21 95 20,023 0.0034 0.7264 
Sept22 4 3 20,066 0.0016 0.7279 
Sept23 3 6 20,102 0.0013 0.7292 
Sept24 1,609 21,711 0.0584 0.7876 
Sept25 14 21,725 0.0005 0.7881 
Sept26 1,343 23,068 0.0487 0.8368 
Sept27 565 23,633 0.0205 0.8573 
Sept28 1,050 24,683 0.0381 0.8954 
Sept29 1,513 26,196 0.0549 0.9503 
Sept30 54 26,250 0.0020 0.9523 
Oc t .  1 11 26,261 0.0004 0.9527 
Oc t .  2 15 26,276 0.0005 0.9532 
Oc t .  3 158 26,434 0.0057 0.9589 
Oc t .  4 497 26,931 0.0180 0.9770 
Oc t .  5 0 26,931 0.0000 0.9770 
Oct .  6 0 26,931 0.0000 0.9770 
Oc t .  7 0 26,931 0.0000 0.9770 
Oc t .  8 0 26,931 0.0000 0.9770 
Oc t .  9 0 26,931 0.0000 0.9770 
Oc t .  10 0 26,931 0.0000 0.9770 

- -Con t inued- -  
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Date 
Oct. 11 
Oct. 12 
Oct. 13 
Oct. 14 
Oct. 15 
Oct. 16 
Oct. 17 
Oct. 18 
Oct. 19 
Oct .20 
Oct .21 
Oct .22 
Oct .23 
Oct .24 
Oct .25 
Oct .26 
Oct .27 
Oct .28 
Oct .29 
Oct .30 
Oct .31 
Nov. 1 
Nov. 2 
Nov. 3 
Nov. 4 
Nov. 5 
Nov. 6 
Nov. 7 
Nov. 8 
Nov. 9 
Nov. 10 
Nov.11 
Nov. 12 
Nov. 13 
Nov.14 
Nov.15 

Daily 
Daily Cumul at i ve Proportion 
Count Count of iota1 

0 26,931 0.0000 
0 26,931 0.0000 
0 26,931 0.0000 
0 26,931 0.0000 
12 26,943 0.0004 
3 6 26,979 0.0013 
2 2 27,001 0.0008 
2 5 27,026 0.0009 
3 27,029 0.0001 
12 27,041 0.0004 
3 4 27,075 0.0012 
3 6 27,111 0.0013 
3 4 27,145 0.0012 
2 6 27,171 0.0009 
2 2 27,193 0.0008 
3 1 27,224 0,0011 
8 27,232 0.0003 

Cumul at i ve 
Proportion 
of Total 
0.9770 
0.9770 
0.9770 
0.9770 
0.9774 
0.9787 
0.9795 
0.9804 
0.9805 
0.9810 
0.9822 
0.9835 
0.9847 
0.9857 
0.9865 
0.9876 
0.9879 
0.9890 
0.9911 
0.9925 
0.9942 
0.9950 
0.9963 
0.9969 
0.9970 
0.9971 
0.9974 
0.9978 
0.9983 
0.9985 
0.9987 
0.9991 
0.9993 
0.9994 
0.9995 
1.0000 

Mean Day of Migration = Sept  . 1 Variance = 851.5 Days Squared 



Appendix B.2. Da i ly  sockeye salmon c o u n t s  and a s s o c i a t e d  s t a t i s t i c s  from t h e  
Chi1 koot Lake w e i r ,  1988. 

Date 

June 8 
June 9 
June10 
June1 1 
June12 
June13 
June14 
June15 
June16 
June17 
June18 
June19 
June20 
June21 
June22 
June23 
June24 
June25 
June26 
June27 
June28 
June29 
June30 
J u l y  1 
J u l y  2 
J u l y  3 
J u l y  4 
J u l y  5 
J u l y  6 
J u l y  7 
J u l y  8 
J u l y  9 
Ju ly10  
Ju ly11  
Ju ly12  
J u l y 1 3  
Ju ly14  
J u l y 1 5  
Ju ly16  
Ju ly17  

Dai ly  
Count 

0 
0 
0 
3 

50 
4 2 

252 
73 

337 
177 
160 
68  
15 
7 3 

2 1 8  
23 7 
334 
3 7 0 
153 
12 1 
112 
256 

2,117 
6 ,446 

10,000 
2,402 
1 ,513  
1 ,689  
1 ,814 

493 
478 
131 
81 7 
450 

1 ,017  
1 ,409  

814 
2 5 7 
2 19 
113 

Cumul a t  i  ve 
Count 

Da i ly  
Propor t ion  
o f  To ta l  

0.0000 
0.0000 
0.0000 
0.0000 
0.0006 
0.0005 
0.0031 
0.0009 
0.0041 
0.0022 
0.0020 
0.0008 
0.0002 
0.0009 
0.0027 
0.0029 
0.0041 
0.0046 
0.0019 
0.0015 
0.0014 
0.0031 
0.0260 
0.0793 
0.1230 
0.0296 
0.0186 
0.0208 
0.0223 
0.0061 
0.0059 
0.0016 
0.0101 
0.0055 
0.0125 
0.0173 
0.0100 
0.0032 
0.0027 
0.0014 

Cumul a t  i  ve 
Proportion 
of To ta l  

0.0000 
0.0000 
0.0000 
0.0000 
0.0007 
0.0012 
0.0043 
0.0052 
0.0093 
0.0115 
0.0135 
0.0143 
0.0145 
0.0154 
0.0181 
0.0210 
0.0251 
0.0296 
0.0315 
0.0330 
0.0344 
0.0375 
0.0636 
0.1429 
0.2659 
0.2955 
0.3141 
0.3349 
0.3572 
0.3633 
0.3692 
0.3708 
0.3808 
0.3864 
0.3989 
0.4162 
0.4262 
0.4294 
0 .432 1 
0 .4335 
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Da i ly  Cumul a t  i  ve 
Da i ly  Cumul a t  i  ve Propor t ion  Proportion 

Date Count Count o f  Tota l  o f  To ta l  

J u l y 1 8  560 35,790 0.0069 0.4404 
Ju ly19  378 36,168 0.0047 0.4450 
Ju ly20  479 36,647 0.0059 0.4509 
Ju ly21  355 37,002 0.0044 0.4553 
J u l  y22 856 37,858 0.0105 0 .4658 
J u l  y23 286 38,144 0.0035 0.4693 
J u l  y24 99 38,243 0.0012 0 .4705 
J u l y 2 5  10 1 38,344 0.0012 0.4718 
J u l  y26 820 39,164 0.0101 0.4819 
J u l  y27 1 ,422 40,586 0.0175 0.4994 
J u l  y28 1 ,352 41,938 0.0166 0.5160 
J u l  y29 427 42,365 0.0053 0.5213 
Ju ly30  763 43,128 0.0094 0.5306 
Ju ly31  280 43,408 0.0034 0.5341 
Aug. 1 3 5 2 43,760 0.0043 0.5384 
Aug. 2 402 44,162 0.0049 0.5434 
Aug. 3 1 ,338  45,500 0.0165 0.5598 
Aug. 4 804 46,304 0.0099 0.5697 
Aug. 5 1 ,361 47,665 0.0167 0.5865 
Aug. 6 493 48,158 0.0061 0.5925 
Aug. 7 830 48,988 0.0102 0.6028 
Aug. 8 596 49,584 0.0073 0.6101 
Aug. 9 377 49,961 0.0046 0.6147 
Aug. 10 595 50,556 0.0073 0.6220 
Aug. 11 90 1 51,457 0 .01  11 0.6331 
Aug. 12 820 52,277 0.0101 0.6432 
Aug. 13 779 53,056 0.0096 0 .6528 
Aug. 14 397 53,453 0.0049 0.6577 
Aug. 15 1 ,814 55,267 0.0223 0.6800 
Aug. 16 915 56,182 0 .01 13 0.6913 
Aug. 17 904 57,086 0 .01 11 0.7024 
Aug .18 1 ,475  58,561 0.0181 0 .7205 
Aug. 19 2 ,029 60,590 0.0250 0.7455 
Aug .20 2,280 62,870 0.0281 0.7736 
Aug.21 2 ,181 65,051 0.0268 0.8004 
Aug .22 1 ,067 66,118 0.0131 0.8135 
Aug .23 1 , 8 0 8  67,926 0.0222 0.8358 

- -Cont inued- -  
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D a i l y  Curnul a t i v e  
D a i l y  Cumul a t  i ve P r o p o r t i o n  Proport ion 

Date  Count Count o f  T o t a l  o f  T o t a l  

Aug .24 
Aug .25 
Aug .26 
Aug .27 
Aug .28 
Aug .29 
Aug .30 
Aug .31  
Sept .  1 
Sept .  2 
Sept  .3 
Sept .4  
Sept .  5 
Sept .  6 
Sept .7 
Sept  .8  
Sept  .9  
Sept  10 
Sept  11 
S e p t l 2  
S e p t l 3  
S e p t l 4  
S e p t l 5  
Sept  16 
S e p t l 7  
S e p t l 8  
Sept 19 
Sept2O 
S e p t 2 l  
Sept22 
Sept23 
Sept24 
Sept25 
Sept26 
Sept27 
Sept28 
Sept29 
Sept30 
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Daily Cumul at i ve 
Daily Cumul at i ve Proportion Proportion 

Date Count Count of Total of Total 

Oct. 1 15 81,201 0.0002 0.9991 
Oct. 2 9 81,210 0.0001 0.9992 
Oct. 3 13 81,223 0.0002 0.9994 
Oct. 4 15 81,238 0.0002 0.9996 
Oct. 5 13 81,251 0.0002 0.9997 
Oct. 6 15 81,266 0.0002 0.9999 
Oct. 7 0 81,266 0.0000 0.9999 
Oct. 8 0 81,266 0.0000 0.9999 
Oct. 9 0 81,266 0.0000 0.9999 
Oct. 10 0 81,266 0.0000 0.9999 
Oct.11 0 81,266 0.0000 0.9999 
Oct. 12 0 81,266 0.0000 0.9999 
Oct. 13 0 81,266 0.0000 0.9999 
Oct. 14 1 81,267 0.0000 0.9999 
Oct. 15 1 81,268 0.0000 0.9999 
Oct. 16 1 81,269 0.0000 0.9999 
Oct. 17 0 81,269 0.0000 0.9999 
Oct. 18 0 81,269 0.0000 0.9999 
Oct. 19 0 81,269 0.0000 0.9999 
Oct .20 1 81,270 0.0000 1.0000 
Oct.21 0 81,270 0.0000 1.0000 
Oct .22 0 81,270 0.0000 1.0000 
Oct .23 0 81,270 0.0000 1.0000 
Oct .24 0 81,270 0.0000 1.0000 
Oct .25 2 81,272 0.0000 1.0000 
Oct .26 1 81,273 0.0000 1.0000 
Oct .27 1 81,274 0.0000 1.0000 
Oct .28 0 81,274 0,0000 1.0000 
Oct .29 0 81,274 0.0000 1.0000 
Oct .30 0 81,274 0.0000 1.0000 
Oct .31 0 81,274 0.0000 1.0000 
Nov. 1 0 81,274 0.0000 1.0000 
Nov. 2 0 81,274 0.0000 1.0000 
Nov. 3 0 81,274 0.0000 1.0000 
Nov. 4 0 81,274 0.0000 1.0000 
Nov. 5 0 81,274 0.0000 1.0000 
Nov. 6 0 81,274 0.0000 1.0000 
Nov. 7 0 81,274 0.0000 1.0000 
Nov. 8 0 81,274 0.0000 1.0000 
Nov. 9 0 81,274 0.0000 1.0000 
Nov. 10 0 81,274 0.0000 1.0000 
Nov. 11 0 81,274 0.0000 1.0000 
Nov. 12 0 81,274 0.0000 1.0000 
Nov. 13 0 81,274 0.0000 1.0000 
Nov. 14 0 81,274 0.0000 1.0000 

Mean Day o f  Migration = July 28 Variance = 619.1 Days Squared 



Appendix B.3. D a i l y  sockeye salmon c o u n t s  and a s s o c i a t e d  s t a t i s t i c s  from t h e  
Speel Lake w e i r ,  1988. 

Da i ly  Cumul a t i  ve 
Da i ly  Cumul a t  i  ve Propor t  i  on Proportion 

Date Count Count o f  Tota l  of Tota l  

Ju ly14  0 0 0.0000 0.0000 
Ju ly15  0 0 0.0000 0.0000 
Ju ly16  0 0 0.0000 0.0000 
Ju ly17  0 0 0.0000 0.0000 
J u l y 1 8  0 0 0.0000 0.0000 
Ju ly19  0 0 0.0000 0.0000 
Ju ly20  0 0 0.0000 0.0000 
Ju ly21  0 0 0.0000 0.0000 
Ju ly22  0 0 0.0000 0.0000 
J u l y 2 3  0 0 0.0000 0.0000 
Ju ly24  1 1 0.001 1 0.0011 
J u l y 2 5  0 1 0.0000 0.0011 
Ju ly26  0 1 0.0000 0.0011 
Ju ly27  0 1 0.0000 0.0011 
J u l y 2 8  16 17 0.0171 0.0181 
J u l y 2 9  16 33 0.0171 0.0352 
Ju ly30  14 4 7 0.0149 0.0501 
Ju ly31  9 56 0.0096 0.0597 
Aug. 1 17 7 3 0.0181 0 .0778 
Aug. 2 3 76 0.0032 0.0810 
Aug. 3 0 7 6 0.0000 0.0810 
Aug. 4 1 7 7 0.0011 0.0821 
Aug. 5 4 5 122 0.0480 0.1301 
Aug. 6 12 134 0.0128 0.1429 
Aug. 7 2 3 157 0.0245 0 ,1674 
Aug. 8 2 1 178 0.0224 0.1898 
Aug. 9 3 3 211 0.0352 0.2249 
Aug. 10 0 211 0.0000 0.2249 
Aug.11 4 1 252 0.0437 0.2687 
Aug. 12 4 2 294 0.0448 0.3134 
Aug. 13 2 6 320 0.0277 0.3412 
Aug. 14 3 1 3 5 1 0.0330 0.3742 
Aug. 15 2 1 372 0.0224 0.3966 
Aug. 16 20 392 0.0213 0.4179 
Aug. 17 30 422 0.0320 0.4499 
Aug . l 8  5 5 477 0.0586 0.5085 
Aug. 19 12 489 0.0128 0.5213 
Aug .20 7 496 0.0075 0.5288 
Aug .2  1 12 1 6 17 0.1290 0 .6578 
Aug .22 15 632 0.0160 0 .6738 
Aug .23 16 648 0.0171 0.6908 

- -Cont inued--  



Appendix B.3. (page 2 o f  2 . )  

Date  

Aug .24 
Aug .25 
Aug .26 
Aug .27 
Aug .28 
Aug .29 
Aug .30 
Aug .31 

D a i l y  
Count 

69 
3 4 
11 
66 
2 9 
18 
2 9 
3 4 

Cumul a t  i ve 
Count 

717 

D a i l y  
P r o p o r t i o n  
o f  T o t a l  

0.0736 
0.0362 
0.0117 
0.0704 
0.0309 
0.0192 
0.0309 
0.0362 

Cumul a t  i ve 
Proport ion 
o f  T o t a l  

0.7644 
0.8006 
0.8124 
0.8827 
0.9136 
0.9328 
0.9638 
1.0000 

Mean Day o f  M i g r a t i o n  = Aug. 17 Var iance  = 81.2 Days Squared 



Appendix B.4. Da i ly  sockeye salmon c o u n t s  and a s s o c i a t e d  s t a t i s t i c s  from t h e  
Crescen t  Lake w e i r ,  1988. 

Da i ly  Cumul a t  i  ve 
Da i ly  Cumul a t  i ve Propor t ion  P r o ~ o r t  i on 

Date 

Ju ly11  
Ju ly12  
J u l y 1 3  
Ju ly14  
J u l y 1 5  
Ju ly16  
Ju ly17  
J u l y 1 8  
Ju ly19  
Ju ly20  
Ju ly21  
Ju ly22  
J u l y 2 3  
Ju ly24  
J u l y 2 5  
Ju ly26  
Ju ly27  
J u l y 2 8  
Ju ly29  
Ju ly30  
J u l  y3 1 
Aug. 1 
Aug. 2 
Aug. 3 
Aug. 4 
Aug. 5 
Aug. 6 
Aug. 7 
Aug. 8 
Aug. 9 
Aug. 10 
Aug. 11 
Aug. 12 
Aug . l 3  
Aug . l 4  
Aug. 15 
Aug . l 6  
Aug. 17 
Aug. 18 
Aug. 19 
Aug .20 

Count Count o f  i o t a 1  

0 0.0000 
0 0.0000 
0 0.0000 
5 0.0042 
5 0.0000 

2 7 0.0183 
2 7 0.0000 
46 0.0158 
68 0.0183 
8 2 0.0117 

102 0.0167 
123 0.0175 
172 0.0409 
174 0.0017 
184 0.0083 
220 0.0300 
223 0.0025 
223 0.0000 
226 0.0025 
252 0.0217 
276 0.0200 
292 0.0133 
301 0.0075 
301 0.0000 
381 0.0667 
406 0.0209 
406 0.0000 
4 19 0.0108 
429 0.0083 
4 7 7 0.0400 
502 0.0209 
551 0.0409 
5 5 1 0.0000 
574 0.0192 
596 0.0183 
607 0.0092 
663 0.0467 
726 0.0525 
763 0.0309 
780 0.0142 
81 1 0.0259 

- -Cont inued--  
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Date 

Aug. 21 
Aug .22 
~ u g  .23 
Aug .24 
Aug .25 
Aug .26 
Aug .27 
Aug .28 

D a i l y  Cumul a t  i ve 
D a i l y  Cumul a t  i ve P r o p o r t i o n  Proportion 
Count Count o f  T o t a l  o f  To ta l  

110 921 0.0917 0.7681 
180 1,101 0.1501 0.9183 
50 1,151 0.0417 0.9600 
2 1 1,172 0.0175 0.9775 
8 1,180 0.0067 0.9842 

19 1,199 0.0158 1.0000 
0 1,199 0.0000 1.0000 
0 1,199 0.0000 1.0000 

Mean Day o f  M i g r a t i o n  = Aug. 11 Var iance = 141.8 Days Squared 



Appendix B.5. Da i ly  sockeye salmon c o u n t s  and a s s o c i a t e d  s t a t i s t i c s  from t h e  
Salmon Bay w e i r ,  1988. 

Da i ly  Cumul a t  i  ve 
Da i ly  Cumul a t  i  ve P r o p o r t i o n  Proportion 

Date Count Count o f  To ta l  o f  To ta l  

J u l y  3 0 0 0.0000 0.0000 
J u l y  4 4 4 0.0002 0.0002 
J u l y  5 0 4 0.0000 0.0002 
J u l y  6 3 7 0.0001 0.0003 
J u l y  7 4 11 0.0002 0.0005 
J u l y  8 0 11 0.0000 0.0005 
J u l y  9 0 11 0.0000 0.0005 
Ju ly10  0 11 0.0000 0.0005 
J u l y 1  1 2 13 0.0001 0.0006 
Ju ly12  0 13 0.0000 0.0006 
J u l y 1 3  9 2 2 0.0004 0.0010 
Ju ly14  128 150 0.0058 0.0068 
J u l y 1 5  69 1 84 1 0.0311 0.0379 
Ju ly16  168 1 ,009 0.0076 0.0454 
Ju ly17  133 1 ,142 0.0060 0.0514 
J u l y 1 8  5 7 1 ,199 0.0026 0.0540 
Ju ly19  4 4 1 ,243  0.0020 0.0560 
J u l  y20 3 5 1 ,278  0.0016 0.0575 
Ju ly21  0 1 ,278  0.0000 0.0575 
Ju ly22  122 1 ,400 0.0055 0.0630 
J u l y 2 3  4 1,404 0.0002 0.0632 
J u l  y24 2,381 3 ,785 0.1072 0.1704 
J u l y 2 5  2,160 5 ,945 0.0973 0.2677 
Ju ly26  412 6 ,357 0.0186 0.2862 
Ju ly27  4 14 6 ,771 0.0186 0.3049 
J u l y 2 8  454 7 ,225 0.0204 0.3253 
Ju ly29  1 ,673  8 , 8 9 8  0.0753 0.4006 
Ju ly30  150 9 ,048  0.0068 0.4074 
Ju ly31  226 9,274 0.0102 0.4176 
Aug. 1 642 9 ,916 0.0289 0.4465 
Aug. 2 240 10,156 0.0108 0.4573 
Aug. 3 190 10,346 0.0086 0.4658 
Aug. 4 9 0 10,436 0.0041 0.4699 
Aug. 5 8 3 10,519 0.0037 0.4736 
Aug. 6 1 ,762 12,281 0.0793 0.5529 
Aug. 7 1 ,506  13,787 0.0678 0.6208 
Aug. 8 4,090 17,877 0.1842 0.8049 
Aug. 9 16 1 18,038 0.0072 0.8122 
Aug. 10 7 9 18,117 0.0036 0.8157 
Aug.11 4 1 18,158 0.0018 0.8176 
Aug. 12 842 19,000 0.0379 0.8555 

- -Cont inued--  
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D a i l y  Cumul a t  i ve 
D a i l y  Cumul a t  i ve P r o p o r t i o n  Proportion 

Date Count Count o f  T o t a l  o f  To ta l  

Aug .13 108 19,108 0.0049 0.8603 
Aug .14 15 19,123 0.0007 0.8610 
Aug. 15 2 0 19,143 0.0009 0.8619 
Aug. 16 2 4 19,167 0.001 1 0,8630 
Aug. 17 5 3 19,220 0.0024 0.8654 
Aug .l8 3 0 19,250 0.0014 0.8667 
Aug. 19 7 1 19,321 0.0032 0.8699 
Aug .20 70 19,391 0.0032 0.8731 
Aug .2 1 6 19,397 0.0003 0.8733 
Aug .22 6 19,403 0.0003 0.8736 
Aug .23 6 19,409 0.0003 0.8739 
Aug .24 10 19,419 0.0005 0.8743 
Aug .25 143 19,562 0.0064 0.8808 
Aug .26 16 19,578 0.0007 0.8815 
Aug .27 86 19,664 0.0039 0.8854 
Aug .28 1,780 21,444 0.0801 0.9655 
Aug .29 247 21,691 0.0111 0.9766 
Aug .30 13 21,704 0.0006 0.9772 
Aug.31 119 21,823 0.0054 0.9826 
Sept . 1 1 21,824 0.0000 0.9826 
Sept .2 211 22,035 0.0095 0.9921 
Sept .3 3 2 22,067 0.0014 0.9936 
Sept .4 33 22,100 0.0015 0.9950 
Sept .5 26 22,126 0.0012 0.9962 
Sept -6 15 22,141 0.0007 0.9969 
Sept .7 5 22,146 0.0002 0.9971 
Sept .8 6 22,152 0.0003 0.9974 
Sept .9 9 22,161 0.0004 0.9978 
SeptlO 3 22,164 0.0001 0.9979 
Sept 11 0 22,164 0.0000 0.9979 
Sept 12 46 22,210 0.0021 1.0000 
Sept 13 0 22,210 0.0000 1.0000 
Sept 14 0 22,210 0,0000 1.0000 

Mean Day o f  M i g r a t i o n  = Aug. 4 Var iance = 142.3 Days Squared 



Appendix B.6. Da i ly  sockeye salmon counts  and a s s o c i a t e d  s t a t i s t i c s  from t h e  
Kar ta  River  w e i r ,  1988. 

Da i ly  Cumul a t  i  ve 
Da i ly  Cumul a t  i  ve Propor t ion  Proportion 

Date Count Count o f  Tota l  o f  Tota l  

June25 9 9 0.0029 0.0029 
June26 2 5 5 264 0.0810 0.0838 
June27 8 1 345 0.0257 0 .1095 
June28 993 1 ,338  0.3152 0.4248 
June29 6 1 ,344 0.0019 0.4267 
June30 5 5 1 ,399 0.0175 0.4441 
J u l y  1 2 0 1,419 0.0063 0.4505 
J u l y  2 17 1 ,436 0.0054 0.4559 
J u l y  3 13 1 ,449  0.0041 0.4600 
J u l y  4 4 1 ,453  0.0013 0.4613 
J u l y  5 6 1 ,459 0.0019 0.4632 
J u l y  6 5 1 ,464 0.0016 0.4648 
J u l y  7 3 1,467 0.0010 0.4657 
J u l y  8 2 1,469 0.0006 0.4663 
J u l y  9 3 1 ,472 0.0010 0.4673 
Ju ly10  5 1 ,477 0.0016 0.4689 
J u l  y l  1 5 1 ,482 0.0016 0.4705 
Ju ly12  4 1 ,486  0.0013 0.4717 
J u l y 1 3  2 0 1,506 0.0063 0.4781 
Ju ly14  6 1 ,512 0.0019 0.4800 
J u l y 1 5  9 1 ,521  0.0029 0.4829 
Ju ly16  5 1 ,526 0.0016 0.4844 
J u l  y l 7  59 1 ,585  0.0187 0.5032 
J u l y 1 8  54 1 ,639 0.0171 0.5203 
Ju ly19  59 1 ,698  0.0187 0.5390 
Ju ly20  5 2 1 ,750  0.0165 0.5556 
Ju ly21  119 1 ,869 0.0378 0 ,5933  
Ju ly22  101 1 ,970 0.0321 0.6254 
J u l y 2 3  3 1 2 ,001 0.0098 0.6352 
Ju ly24  240 2,241 0.0762 0.7114 
J u l y 2 5  9 2 2,333 0.0292 0.7406 
J u l y 2 6  6 9 2,402 0.0219 0 .7625 
Ju ly27  106 2,508 0.0337 0.7962 
J u l y 2 8  7 6 2,584 0.0241 0.8203 
J u l y 2 9  8 0 2,664 0.0254 0 ,8457 
Ju ly30  28 2,692 0.0089 0.8546 
Ju ly31  2 6 2 ,718 0.0083 0.8629 
Aug. 1 13 2,731 0.0041 0.8670 
Aug. 2 7 2 ,738 0.0022 0.8692 
Aug. 3 3 2,741 0.0010 0.8702 
Aug. 4 6 2,747 0.0019 0.8721 
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D a i l y  Cumul a t i ve  
D a i l y  Cumul a t  i ve P r o p o r t i o n  Proport i on 

Date Count Count o f  T o t a l  o f  To ta l  

Aug. 5 2 2,749 0.0006 0.8727 
Aug. 6 4 2,753 0.0013 0.8740 
Aug. 7 2 2,755 0.0006 0.8746 
Aug. 8 4 2,759 0.0013 0.8759 
Aug. 9 4 2,763 0.0013 0.8771 
Aug. 10 7 2,770 0.0022 0.8794 
Aug.11 8 2,778 0.0025 0.8819 
Aug. 12 49 2,827 0.0156 0.8975 
Aug. 13 4 2 2,869 0.0133 0.9108 
Aug. 14 2 0 2,889 0.0063 0.9171 
Aug. 15 19 2,908 0.0060 0.9232 
Aug. 16 4 4 2,952 0.0140 0.9371 
Aug. 17 4 5 2,997 0.0143 0.9514 
Aug .18 11 3,008 0.0035 0.9549 
Aug. 19 4 3,012 0.0013 0.9562 
Aug .20 3 3,015 0.0010 0.957 1 
Aug.21 13 3,028 0.0041 0.9613 
Aug .22 9 3,037 0.0029 0.9641 
Aug .23 5 2 3,089 0.0165 0.9806 
Aug .24 6 1 3,150 0.0194 1.0000 

Mean Day o f  M i g r a t i o n  = J u l y  15 Var iance = 318.5 Days Squared 



Appendix B.7. Da i ly  sockeye salmon c o u n t s  and a s s o c i a t e d  s t a t i s t i c s  from t h e  
Hugh Smith Lake w e i r ,  1988. 

Da i ly  Cumul a t  i  ve 
Da i ly  Cumul a t  i  ve Propor t ion  Proportion 

Date Count Count o f  To ta l  o f  Tota l  

June 5 0 0 0.0000 0.0000 
June 6 0 0 0.0000 0.0000 
June 7 0 0 0.0000 0.0000 
June 8 0 0 0,0000 0.0000 
June 9 0 0 0.0000 0.0000 
June10 0 0 0.0000 0.0000 
June1 1 0 0 0.0000 0.0000 
June12 1 1 0.0002 0.0002 
June13 0 1 0.0000 0.0002 
June14 2 3 0.0004 0.0006 
June15 0 3 0.0000 0.0006 
June16 0 3 0.0000 0.0006 
June17 0 3 0.0000 0.0006 
June18 4 7 0.0008 0.0014 
June19 8 15 0.0016 0.0030 
June20 14 29 0.0028 0.0058 
June21 15 44 0.0030 0.0089 
June22 15 59 0.0030 0.0119 
June23 2 5 8 4 0.0050 0.0169 
June24 2 0 104 0.0040 0.0210 
June25 3 0 134 0.0060 0.0270 
June26 2 5 159 0.0050 0 .032 1 
June27 2 7 186 0.0054 0 .0375 
June28 6 5 2 5 1 0.0131 0.0506 
June29 9 2 343 0.0185 0.0692 
June30 40 383 0.0081 0.0772 
J u l y  1 3 6 419 0.0073 0.0845 
J u l y  2 28 447 0.0056 0.0901 
J u l y  3 2 449 0.0004 0.0905 
J u l y  4 11 460 0.0022 0.0927 
J u l y  5 0 460 0.0000 0.0927 
J u l y  6 0 460 0.0000 0.0927 
J u l y  7 0 460 0,0000 0.0927 
J u l y  8 0 460 0 ,0000 0.0927 
J u l y  9 10 470 0.0020 0.0948 
Ju ly10  0 470 0.0000 0 .0948 
J u l y 1  1 0 470 0.0000 0.0948 
Ju ly12  0 470 0.0000 0.0948 
J u l y 1 3  0 470 0.0000 0 .0948 
Ju ly14  0 470 0.0000 0 .0948 
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Da i ly  Cumul a t  i  ve 
Da i ly  Cumul a t  i  ve Propor t ion  Proportion 

Date Count Count o f  Tota l  o f  Tota l  

J u l y 1 5  4 474 0.0008 0.0956 
Ju ly16  0 474 0.0000 0.0956 
Ju ly17  0 474 0.0000 0.0956 
J u l y 1 8  0 474 0.0000 0.0956 
Ju ly19  4 7 521 0.0095 0.1050 
Ju ly20  8 9 6 10 0.0179 0.1230 
J u l  y2 1 156 766 0.0315 0.1544 
Ju ly22  150 9 16 0.0302 0.1847 
J u l y 2 3  175 1 ,091 0.0353 0.2200 
Ju ly24  248 1 ,339 0.0500 0.2700 
J u l y 2 5  2 9 1 ,368  0.0058 0.2758 
Ju ly26  12 1 ,380 0.0024 0.2782 
Ju ly27  19 1 ,399 0.0038 0.2821 
J u l y 2 8  13 1 ,412 0.0026 0.2847 
Ju ly29  3 6 1 ,448  0.0073 0.2919 
Ju ly30  10 1 ,458  0.0020 0.2940 
Ju ly31  15 1 ,473  0.0030 0.2970 
Aug. 1 11 1 ,484 0.0022 0.2992 
Aug. 2 2 4 1 ,508  0.0048 0.3040 
Aug. 3 17 1 ,525  0.0034 0.3075 
Aug. 4 2 6 1 ,551 0.0052 0.3127 
Aug. 5 2 7 1 ,578  0.0054 0.3181 
Aug. 6 18 1 ,596 0.0036 0.3218 
Aug. 7 120 1,716 0.0242 0.3460 
Aug. 8 387 2,103 0.0780 0.4240 
Aug. 9 46 1 2,564 0.0929 0.5169 
Aug. 10 9 2 2,656 0.0185 0.5355 

8 0 Aug.11 2,736 0.0161 0.5516 
Aug. 12 40 2,776 0.0081 0.5597 
Aug. 13 9 7 2,873 0.0196 0.5792 
Aug. 14 8 1 2,954 0.0163 0.5956 
Aug. 15 2 3 2,977 0.0046 0.6002 
Aug. 16 2 6 3 ,003 0.0052 0.6054 
Aug. 17 3 7 3 ,040 0.0075 0.6129 
Aug. 18 6 1 3 ,101 0.0123 0.6252 
Aug. 19 104 3 ,205 0.0210 0.6462 
Aug .20 149 3 ,354 0.0300 0.6762 
Aug .2  1 185 3 ,539 0.0373 0.7135 
Aug .22 99 3 ,638  0.0200 0.7335 
Aug .23 6 5 3 ,703 0.0131 0.7466 
Aug .24 50 3 ,753 0.0101 0.7567 
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Date 

Aug .25 
Aug .26 
Aug .27 
Aug ,28 
Aug .29 
Aug .30 
Aug .31 
Sept. 1 
Sept .2 
Sept .3 
Sept .4 
Sept. 5 
Sept.6 
Sept .7 
Sept .8 
Sept .9 
SeptlO 
Sept 11 
Septl2 
Septl3 
Septl4 
Septl5 
Septl6 
Septl7 
Septl8 
Septl9 
Sept20 
SeptZl 
Sept22 
Sept23 
Sept24 
Sept25 
Sept26 
Sept27 
Sept28 
Sept29 
Sept30 
Oct. 1 

8EF: 3 
Oct. 4 

Daily 
Count 

9 5 
88 
88 
3 2 
430 
9 
0 
16 
87 
10 
10 
14 
2 7 
13 
2 0 
3 5 
2 3 
3 

12 1 
46 
11 
2 
8 
2 
0 
0 
3 
0 
0 
0 
1 
0 
3 
7 
0 
0 
0 
0 

8 
3 

Cumul at i ve 
Count 

3,848 
3,936 
4,024 
4,056 
4,486 
4,495 
4,495 
4,511 
4,598 
4,608 
4,618 
4,632 
4,659 
4,672 
4,692 
4,727 
4,750 
4,753 
4,874 
4,920 
4,931 
4,933 
4,941 
4,943 
4,943 
4,943 
4,946 
4,946 
4,946 
4,946 
4,947 
4,947 
4,950 
4,957 
4,957 
4,957 
4,957 
4,957 

1: 851 
4,960 

Daily 
Proportion 
of Total 

0.0192 
0.0177 
0.0177 
0.0065 
0.0867 
0.0018 
0.0000 
0.0032 
0.0175 
0.0020 
0.0020 
0.0028 
0.0054 
0.0026 
0.0040 
0.0071 
0.0046 
0.0006 
0.0244 
0.0093 
0.0022 
0.0004 
0.0016 
0.0004 
0.0000 
0.0000 
0.0006 
0.0000 
0.0000 
0.0000 
0.0002 
0.0000 
0.0006 
0.0014 
0.0000 
0.0000 
0.0000 
0.0000 

8 : 8888 
0.0006 

Cumul ati ve 
Proportion 
of Total 

0.7758 
0.7935 
0.8113 
0.8177 
0.9044 
0.9062 
0.9062 
0.9095 
0.9270 
0.9290 
0.9310 
0.9339 
0.9393 
0.9419 
0.9460 
0.9530 
0.9577 
0.9583 
0.9827 
0.9919 
0.9942 
0.9946 
0.9962 
0.9966 
0.9966 
0.9966 
0.9972 
0.9972 
0.9972 
0.9972 
0.9974 
0.9974 
0.9980 
0.9994 
0.9994 
0.9994 
0.9994 
0.9994 

8 : 8884 
1.0000 

Mean Day of Migration = Aug. 9 Variance = 402.7 Days Squared 



Appendix B.8. Daily sockeye salmon counts and associated statistics from the 
Klawock Lake weir, 1988. 

Daily 
Daily Cumul at i ve Proport i on 

Date Count Count of Total 

Aug.11 2 6 2 6 0.0076 
Aug. 12 0 2 6 0.0000 
Aug .13 0 2 6 0.0000 
Aug. 14 0 2 6 0.0000 
Aug. 15 0 2 6 0.0000 
Aug. 16 0 2 6 0.0000 
Aug. 17 0 2 6 0.0000 
Aug .l8 0 2 6 0.0000 
Aug. 19 0 2 6 0.0000 
Aug .20 0 2 6 0.0000 
Aug .2 1 0 2 6 0.0000 
Aug .22 0 2 6 0.0000 
Aug .23 0 2 6 0.0000 
Aug .24 0 2 6 0.0000 
Aug .25 0 2 6 0.0000 
Aug .26 0 2 6 0.0000 
Aug .27 0 2 6 0.0000 
Aug .28 0 2 6 0.0000 
Aug .29 0 2 6 0.0000 
Aug .30 375 40 1 0.1095 
Aug.31 8 409 0.0023 
Sept. 1 209 6 18 0.0610 
Sept. 2 2 59 877 0.0756 
Sept .3 0 87 7 0.0000 
Sept .4 0 877 0.0000 
Sept. 5 0 877 0.0000 
Sept .6 239 1,116 0.0698 
Sept .7 0 1,116 0.0000 
Sept .8 371 1,487 0.1083 
Sept. 9 270 1,757 0.0788 
SeptlO 354 2,111 0.1033 
Sept 11 399 2,510 0.1165 
Sept 12 349 2,859 0.1019 
Septl3 6 7 2,926 0.0196 
Septl4 2,971 45 0.0131 0.8672 
Septl5 3 7 3,008 0.0108 
Sept 16 6 5 3,073 0.0190 
Septl7 0 3,073 0.0000 
Sept 18 28 3,101 0.0082 
Sept 19 0 3,101 0.0000 
SeptZO 3 1 3,132 0.0090 

--Continued-- 

Cumul at i ve 
Proportion 
of Total 

0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.0076 
0.1170 
0.1194 
0.1804 
0.2560 
0.2560 
0.2560 
0.2560 
0.3257 
0.3257 
0.4340 
0.5128 
0.6162 
0.7326 
0.8345 
0.854 1 
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D a i l y  Cumul a t  i ve 
D a i l y  Cumul a t  i ve P r o p o r t  i on Proport ion 

Date Count Count o f  T o t a l  o f  T o t a l  

S e p t 2 l  
Sept22 
Sept23 
Sept24 
Sept25 
Sept26 
Sept27 
Sept28 
Sept29 
Sept30 
Oct .  1 
Oct .  2 
Oct .  3 
Oct .  4 
Oct .  5 
Oc t .  6 
Oc t .  7 
Oc t .  8 
Oct .  9 
Oc t .  10 
Oct . 11 
Oc t .  12 
Oct .13 

Mean Day o f  M i g r a t i o n  = Sept.  9 Var iance = 53.8 Days Squared 



The Alaska Department of Fish and Game receives federal funding, all of its public 
programs and activities are operated free from discrimination on the basis of race, 
religion, sex, color, national origin, age, or handicap. Any person who believes he 
or she has been discriminated against by this agency should write to: 

OEO 
U.S. Department of the Interior 
Washington, D.C. 20240 
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